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Abstract 
Architecture metabolism based on the linearity of time and growth. The growth of the city, are required to combine city life with 
innovative green spaces, which are vertical, multilevel and roof garden. This approach has not been sufficient and still expensive. 
As a result, the city peripheral area vulnerable to loss of green land agriculture. The impact on the ecology, food security, and the 
work of farmers. The Javanese culture Magersari concept potential to form simbosis mutualism between farm-building, also 
economic ties of old and new landowners. Research includes two stages. First, about study of the factors and principles which 
affect the metabolism of architectural form with theory of architecture flexibility approach. Second, about study the factors and 
principles which affect the embodiment of the concept of Magersari with theory of mixed use approach. The results showed that 
the smart city not merely about technology, but must be supported by local wisdom. 
 
© 2016 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Today or in the future, the city played an important role with the increasing number of people live in cities. In 
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many cities of the world, a large number of green spaces disappear rapidly, causing today's modern city, experiencing 
environmental degradation. In the purpose of keeping the balance of urban ecosystems globally, cities must find a 
way to combine the best life of the city and the best natural conditions. Modern cities today, are required to be able to 
answer the challenge as an ecological city (eco-city), means that the city is able to provide more green open spaces in 
urban land that is increasingly limited and expensive, as well as responsive to the ecosystem and biodiversity, 
including urban farming in order to answer problems of global warming, as well as food security, including to 
Indonesia in order to return self-sufficient in food. The directives contained in the road map strategy Indonesia's agri-
cultural sector, which are intended to be replaced conversion of productive agricultural land. In the 1999-2013 period 
the conversion of productive agricultural land reached 424,000 Ha (106,000 Ha /year) (Ministry of Agriculture, 2011). 
Innovations to the needs of agricultural green space has led efforts in the agricultural city buildings in the form of a 
vertical, multilevel or roof garden. This approach has not been sufficient. As a result, the city peripheral area 
vulnerable to loss of green land agriculture. The impact on the ecology, food security, and the work of farmers. 
Architecture metabolism as part of modern architecture, based on the linearity of time and growth, humanity through 
technology; has the potential to support the development of the balance of the farm-building with a green area in the 
suburbs, in the form of a hybrid structure. In this case, it is very necessary understanding of the current development 
of town planning, architecture metabolic demands in today's modern era, as well as an understanding of local wisdom 
(Lang, 1994). Magersari as the concept of local wisdom of Javanese culture, potentially integrated with the archi-
tecture of metabolism, in the form symbiosis mutualism between farm-building, also the economic ties of old and new 
Landowners. Therefore, in this study will discuss the factors that influence the manifestation of the architecture meta-
bolism approach, which integrates the concept magersari, in supporting balanced development with green agricultural 
land in suburbs. 
 
 
Fig. 1. Schematic of understanding between the city of architectural development, the modern movement, and urban planning today.  
Source : Lang (1994) 
 
1.1 Overview of the Development of Urban Planning Today: About the City Spatial Sustainability 
Sustainable city spatial form, including in the form of green open spaces attention to agriculture, not in spite 
of the polarization model of modern urban development in the form of centralization (monocentric), against de-
centralized (polycentric), as well as differences in thinking space. According Okabe (2005), that the spatial deve-
lopment of a sustainable city is a city of integrating excellence monosentric and polysentric form, in the form of a 
city-region. It is based on the premise that global city core is formed by a single-core, and the interplay with the 
surroundings. This means that the potential of global cities are basically rated by the distribution of the population and 
the efficiency of economic activity, including the agricultural economy, in addition to achieving a balance food 
security as well as to maintain the quality of the environment. This reasoning also answers the debate of sustainable 
urban form is confined to the area of the city alone to the exclusion of the role of the village. However, the reality of 
locating urban residential areas has already extended well beyond the city limits. This was confirmed by research 
Ascher, the French urban specialists, who theorized that urban functions should be diffused over the entire region but 
with the physical distinction of urban and rural areas, which is named as Metapolis. Differences review related to 
sustainable urban space, seen also on the polarization between the buildings and green open spaces. Hybridization 
agricultural or green open space, through the development of separately between the building and the outer space, 
appearing as a form view of the theory of absolute space. According Madanipour (1996) concept of absolute space by 
Issac Newton who see space who see space as a separation between the mass of the building as a container (solid) and 
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open space as empty space (void). The present architectural space through the presence of the wall. This wall will 
create a new space in it that separates the surrounding natural space. This means that the space for urban design 
thinking that road, field, garden, play area, gardens and all about open spaces is emptiness (void) which appears by 
limiting or defining the building mass (solid). Each architectural volumes, each structure creates a boundary wall and 
stop the continuity of space. This clearly proves that every function of the building impact on the emergence of two 
spaces, namely the internal space defined by building mass itself (solid), and the external space that is defined by the 
open space (void). Meanwhile, the demands of the contemporary city must find a way to combine city life with green 
open space, including agriculture in the building, so there is no longer a clear distinction between green open space 
and building mass. The emergence of vertical farming, is inseparable from the role of agricultural technology 
development vertically (verticulture). In the way of understanding the space, the embodiment of hybridization 
agriculture in the building comes as a result of thinking relational space theory and the theory of relative space. The 
theory of relational space have thought the opposite to the theory of absolute space, space is only a matter of quality 
position. What is known as the outer object is no more just a matter of sensory representation (sensibility) observer to 
what constitutes the space. According Sutanto (2005) that the design thinking approach to the theory of relativity 
space is emerging along with the development of Einstein's thinking. In the theory of relativity that time is invisible 
space so that the space-time outside the conceptual reality of subjective experience of time as a fourth dimension. In 
this case, as if time or tempo manifested in space like the length, width and height. This means that the idea evolved 
from the application of the due time as chronological time in the experience of space into space by the time the effects 
of experience. The idea is to try to challenge the nature of contemporary architecture as static. Tempo as the effect is 
added to the subjects who experienced space. Furthermore, according Firmansyah (2014), that the influence of urban 
agriculture in the buildings (vertical urban farming) is a green area naturally, should be understood as a form of 
network multi-layer, but is no longer merely in the form of a horizontal but also in the form of vertical (3 or 4 
dimensional ). 
 
  
Fig.2a. City region as the ideal model of a 
sustainable city. Source: Okabe (2005). 
Fig.2b. Mass 2-dimensio-
nal figure-ground manner 
as the embodiment of the 
theory of absolute space. 
Source: de Chiara (1978) 
 
Fig.2c. 3 dimensional rice 
fields on the roof, at The Xin-
qiao Town, Zhejiang, China, 
as an embodiment of the 
theory of relational space. 
Source: Prasetyo (2013) 
Fig.2d. Tianjin Eco-Village in 
China. Fused figure and 
ground as an alloy of roofing 
materials and green open spa-
ces, as the embodiment of the 
theory of relativity 4 dimensi-
onal space. Source: Byrne and 
Sipe (2010). 
Fig.2. Sustainable city models, such as City region, and the realization of open green space on the site and building. 
 
1.2 Overview of Metabolism in Architecture as The Embodiment of Modern Architecture 
Architecture metabolism is more widely known, as the modern architectural movement of Japan, after World 
War II in the 1960s, aiming to achieve the synthesis and harmony of tradition, human and nature, through the approach 
of technological flexibility. The philosophy of metabolic design is based on exchangeability, modular buildings, pre-
fabricated parts and capsules. The units move, change or expand according to the needs of the individual, thereby 
creating organic growth. Metabolists envisioned the cities of the future as flexible and expandable structures that 
remind the process of growing organisms. The whole design was a prototype of sustainable architecture, with recycle 
ability, as all capsules were prefabricated and each module could be plugged in to the central core and replaced or 
exchanged when necessary. Architectural products of metabolism tend to be regarded as a product of a dream, because 
it was too radical at the time of the inception of the movement, such as the floating city plan by Kikutake, a city in the 
air by Isozaki. Nevertheless, according to Jenks (1997) architecture has a real metabolism to respect the principle of 
society, such as trying to help people to master the technology, and produce spatial device that can be operated alone. 
Industrialization and prefabricated buildings were seen as part of the embodiment of design media, in making the 
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space relationship between architecture, people and nature. Furthermore, according to Karakiewicz (2005), behind the 
weakness of the metabolic architecture that is a dream, actually stored potential that is still relevant for today, include: 
a. Architecture metabolism remains elevan during carried contextualization form flexible architecture, with a 
possibility at this time. Flexibility is intended to embrace the changes and challenges of the modern world 
dynamic. 
b. Architecture philosophy metabolism as media space in making the relationship between architecture, people 
and nature, but in fact the resulting design is merely a problem-oriented single building structure, compared to 
the supporting structure of the region. Architecture metabolism is still relevant for the integrated structure of 
the form, place and structure of the region, in the form of mixed use. 
 
 
   
Fig. 3a. City in the air, Arata 
Isozaki, 1961 
Fig. 3b. Model for Floating 
City, Kikutake, 1962 
Fig.3c. Design Nakagin Capsule Tower Building, by Kisho 
Kurokawa, 1972 
Fig.3. The embodiment of architectural metabolism. source: Watanabe,et al (2011).  
 
Related to the concept of a flexible architecture, according Kronenburg (2008) is the design that is shaped by the 
attitude to integrate the requirements of the present with the possible changes of the future. Different situations, 
functions, patterns of use, individual users' requirements for today and for tomorrow, with four key aspects include: 
adaptation, mobility, transformation, interaction. The detailed description related aspects of the concept of flexibility 
to support the architectural embodiment of the metabolism, from several sources can be seen in Table 1: 
 
Table 1. Search Factor of The Concept of Architectural Flexibility 
Factors of 
Concept 
Theory Explanations 
Adaptation  The shape and structure designed able to adapt, to accommodate different functions (Kronenburg, 2008). 
 Ability to alter to changes or be changed actively to fit current circumstances (Acharya, 2013) 
Mobility  Architecture  that  represents  physical  movement, changes places within a time range (Codrescu, 2002). 
 Flexibility and diversity of  purposes, as well as the fact that it can be reused and therefore regarded as non-disposable. It 
is reuseable and potential to recycling (Kronenburg, 2008) 
 Mobile structure allow to compare and understand the effects of different local environments on society and how these 
produce specific requisites among the people who live in them (Acharya, 2013) 
Trans-
formation 
 Ability to change their shape, space, appearance by the physical alteration to their structural components, outer shell or 
internal surfaces (Kronenburg, 2008). 
 The mechanisms used to enable movement have to be reliable, robust, maintenance-minimum, easy operable (Acharya, 
2013). 
 Ability of the building to interact with external environment and respond to climatic situations (Acharya, 2013) 
Interaction  The user’s requirements in automatic or intuitive ways, and when people become participants instead of users 
(Kronenburg, 2008). 
 A type of architecture that performs interaction between the building, people and appliances (Acharya, 2013).  
 
 Furthermore, searches related to the theory of mixed use development, to support the architectural 
embodiment of metabolism, can be seen in Table 2. 
Table 2. Search Mixed Use Development Factor 
Factors Theory Explanations 
Design  The successful development of mixed use is often achieved through antagonism unique design approach, both architecturally 
and engineering (Herdnon, 2011) 
Service 
functions 
Mixed use area functions that should serve the function compounded by the different objectives but use the same place, it is 
necessary to the alignment function of a similar facility (Rabianski, 2007). 
Ownership 
and 
financing 
Mixed use development requires ample land with a sole proprietorship or a lot of parties. But for financing more effectively 
managed by the party that controls all components of the project, such as limited liability company (Rabianski, 2007). 
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1.3 Overview of Magersari Concept 
Magersari appears closely related to the continuity of the history of the kingdom in Java on local laws regarding 
the arrangement space land rights. According Syamsudin (2014), a tenant of individual rights on the ground, which 
emerge from the favor of landowners, based on the principle of mutual help and kinship. Implementation of the 
concept of Magersari basically similar to the development of the mixed use. A person who is given the right Magersari 
by the landowner, can construct buildings or manage land on the land or living in part of the building houses the owner 
of the land, free of certain payments. If it contained payment, is merely a symbol entered the yard or house that belongs 
to someone else. 
 
1.4. Overview of the Application Magersari Concept in Architectural Design 
This review is conducted as a comparison between the data of the theory, with the data contained in Magersari practice 
in architectural design. So the next stage can be done inductive analysis, to obtain the factors that influence the 
metabolism of the architectural approach, which is integrated with the concept of Magersari. As the data retrieved 
Academy campus development design Mechanical Engineering Indonesia (ATMI) in Cikarang, Bekasi, West Java, 
by architect Adi Purnomo, who is considered successful conduct Magersari contextualization of cultural values in 
contemporary design. The campus development took place in the suburbs, with existing land in the form of productive 
agricultural land. While the green conversion of agricultural land in Bekasi region reached an average of 750 ha / year 
(equivalent to 3750 tons / year of rice production to consumption of 5000 inhabitants), resulting in further loss of jobs 
farmers. Recorded in the year 1990-1999, the number of farmers from 60.91% to 21.43%. Linkage design of the 
campus with the metabolic architecture, lies in the design strategy that seeks to maintain a balance of green land 
agriculture, both in the landscape and the building surface (verticulture) through the approach of building construction 
technology. However, this approach is already happening refinement, modulating metabolism giant construction on 
the architecture that is ambitious, replaced the efficiency of conventional construction technologies modulation 
approach which follows the existing modulation productive land. Meanwhile, the concept of tenant in the re-
contextualization, with the involvement of farmers who converted their land, as cultivators agricultural landscape of 
the campus. From the results of design approaches, 3-4 family can work as tenant farmers in ATMI Cikarang. 
Horizontal effective agricultural area of land or roof of the building, totaling 7821 m2, can be managed by two families 
of farmers. Likewise, it can be optimized agricultural land vertically, totaling 6647 m2 can be managed two other farm 
families. 
 
 
 
Fig. 4a. Modulation steel 
structure follows the existing 
agricultural land. 
Fig. 4b. Dry land rice 
cultivation which is integrated 
with the campus landscape. 
Fig. 4c. ATMI campus design 
that enables the provision of 
agricultural land at the site and 
building surfaces. 
Fig. 4d. ATMI vertikultur in 
campus buildings. 
Fig. 4. Implementation of Concept Magersari, in the design of the campus ATMI Cikarang. Source: Purnomo (2011) 
2. Methods 
1)  Study of the factors and principles which affect the metabolism of architectural form, to support 
the balanced development of the farm, as part of spatial sustainable cities.  
a. Methods of analysis : inductive analysis (see Figure 5) by comparing the data published by the 
factors and principles of the theory of flexible architecture as a form of media metabolic 
architecture, with data published by ATMI Cikarang campus design as an approach that seeks to 
realize the spatial design of sustainable cities 
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b. Techniques of analysis : assessing the feasibility of data from the theory of the flexible architecture 
principles, and practices in today's designs. 
 
2) Study the factors and principles which affect the embodiment of the concept of Magersari, in 
supporting the balanced development of the farm, as part of spatial sustainable cities. 
a. Methods of analysis: inductive analysis by comparing data about the factors and principles of the 
theory of mixed use, with data loaded by the design of the campus ATMI Cikarang. 
b. Techniques of analysis : assessing the feasibility of data theories mixed use principles, and practices 
in today's designs.  
 
Fig.5. Model strategies-qualitative data analysis descriptive. Source: Bungin (2007) 
3. Results and Discussions  
1) Study of The Factors and Principles Which Affect The Metabolism of Architectural Form, to 
Support the Balanced Development of The Farm, as Part of Spatial Sustainable Cities. 
Key to the development of agriculture by the green land in the suburbs, lies in strategy development model of 
the town in the form of city region, the surface of the building as verticulture media, and supported by the flexibility 
of the technology structure through metabolism architectural approach. Perspective space of agricultural land in the 
suburbs are generally spent as a building, even swaths of productive agricultural green space, as a determinant of 
modulation building. The use of large structures in buildings with architectural metabolism, reasonably viewed as an 
effort to maintain optimum green land where agriculture, which plays a role as well as the landscape, to maintain food 
security and the balance of the natural green environment. In this case means the architectural philosophy of 
metabolism of the linearity of time is ambiguous, and tend to futuristic needs to be emphasized limit, to realistically 
capable of serving the needs of design at the moment. Similarly, the linearity of the growth associated with the concept 
of media architecture that is flexible, need to be tested as well to serve the needs of their feasibility in the current 
design, the details of which can be seen in Table 3. 
 
Table 3. Flexible Architecture Concept Principle Analysis, to Support manifestation of Metabolism Architecture 
 
Factors 
Flexible 
architecture 
Flexible Architecture Concepts 
use in applications 
(Project: Campus ATMI 
Cikarang) 
Flexible architecture principles theoretically Feasibility 
Manifestation 
Proper Improper 
Adaptation The use of a steel structure with 
modules of 6 m for the purpose of 
the effectiveness of the size of the 
material, is able to cover the 
existing productive agricultural 
land, as well as the ease of 
recycling material 
The shape and structure designed able to adapt, to 
accommodate different functions (Kronenburg, 2008). 
√  
Ability to alter to changes or be changed actively to fit current 
circumstances (Acharya, 2013) 
 √ 
Mobility The use of steel structures for 
effective modulation of space and 
ease of recycling material 
 
Architecture  that  represents  physical  movement, changes 
places within a time range (Codrescu, 2002)  √ 
The flexibility and diversity of  purposes, as well as the fact 
that it can be reused and therefore regarded as non-disposable. 
It is reuseable and potential to recycling (Kronenburg, 2008) 
√  
Mobile structure allow to compare and understand the effects 
of different local environments on society and how these 
produce specific requisites among the people who live in them 
√  
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(Acharya, 2013) 
Transfor-
mation 
The use of finned walls that can 
be rotated to optimize solar 
lighting in buildings, as well as 
media verticulture
 
Ability to change their shape, space, appearance by the 
physical alteration to their structural components, outer shell 
or internal surfaces (Kronenburg, 2008) 
 √ 
 The mechanisms used to enable movement have to be reliable, 
robust, maintenance-minimum, easy operable (Acharya, 
2013) 
√  
 Ability of the building to interact with external environment 
and respond to climatic situations (Acharya, 2013) √  
Interaction Embodiments of the campus 
design, enabling optimization of 
productive agricultural green 
open spaces, both for the 
landscape and environmental 
balance, and symbiosis with 
tenant farmers as agricultural land 
horizontally or verticulture on 
campus 
The user’s requirements in automatic or intuitive ways, and 
when people become participants instead of users 
(Kronenburg, 2008)  
 √ 
 A type of architecture that performs interaction between the 
building, people and appliances (Acharya, 2013) 
√  
 
2) Study The Factors and Principles Which Affect The Embodiment of The Concept of Magersari, In 
Supporting The Balanced Development Of The Farm, As Part Of Spatial Sustainable Cities. 
Magersari concept in an effort embodiment impartial development with green areas agriculture can only be 
achieved by means of view of space as a medium that allows the function of mixed use, to associate with nature, and 
social association. Associating with nature, is attached to direct efforts to exploit the potential of nature to meet the 
biological needs. Social association, hinted that the residence can not be separated by the presence of others in the 
vicinity. Therefore, the feasibility of the concept of tenant in supporting the balanced development should be studied 
with the principles of the theory of mixed use. 
 
Table 4. Analysis Principles in Creating Mixed Use Concept Magersari 
Factors 
Mixed use  
Mixed Use Concepts in applications 
(Project: Campus ATMI Cikarang) 
Mixed use principles theoretically Feasibility 
Manifestation 
Proper Improper 
Design  Mixed use development on campus is 
done by compromising the function of 
the suburbs conflict between opponents 
agriculture industries, as well as land 
conversion potential opponents can be 
retained function, initially on the 
development of new agricultural, into a 
city agriculture. 
The successful development of mixed use is 
often achieved through antagonism unique design 
approach, both architecturally and engineering 
(Herdnon, 2011) √  
Service 
functions 
The function of agricultural land on the 
campus development, aligned with the 
function of landscaping through dry 
farming land ricefield and verticulture 
Mixed use area functions that should serve the 
function compounded by the different objectives 
but use the same place, it is necessary to the 
alignment function of a similar facility 
(Rabianski, 2007). 
 
√  
Ownership 
and 
financing 
Ownership and funding the 
development, carried out entirely by the 
manager of the campus, with the 
involvement of the previous land-
owning farmer hired as labor tenants. 
Mixed use development requires ample land with 
a sole proprietorship or a lot of parties. But for 
financing more effectively managed by the party 
that controls all components of the project, such 
as limited liability company (Rabianski, 2007). 
√  
4. Conclusions 
Metabolism architecture approach that is integrated with the concept Magersari to realize the balanced deve-
lopment of the green land agriculture, can be achieved by looking at the building as a medium of space and natural 
green areas of agriculture, as well as compromise space for social purposes. And the factors that affect the principle 
manifestations are: 
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x Adaptation factors : efficiency and effectiveness of the module structure of the condition of the area. 
x Mobility factors : ease of structural material recycled and reused. 
x Transformation factor  : minimum building maintenance, easily operated and climate responsiveness. 
x Interaction factors : ease of shape and structure to accommodate differences in function. 
x Design factor : in the form of opposition approach, unique design. 
x Service factor function : such an alignment function similar facilities. 
x Factors ownership and financing: effectively managed by the party who has the sole authority. 
Linearity time and form of the metabolism through the use of technology architecture structure of a large building, as 
an expression of the smart cities of the future, enough is seen as an effort to maintain the sustainability of agriculture 
as a landscape of green land for food security and the balance of the natural green environment. In this case, the ability 
of integration with Magersari concept of Javanese culture, suggesting that the smart city not merely about technology, 
but must be supported by local wisdom. 
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